Abstract
between genotype and microbiome phenotype across sample types may be informative.
108
In the context of the root microbiome, we propose Sorghum bicolor (L.) as an ideal plant system discoveries into an agriculturally-relevant system.
121
In this study, we dissect the host-genetic control of bacterial microbiome composition in the 
142
The resulting dataset demonstrated comparatively high levels of microbial diversity within both (Figure 3b ). We hypothesized that this result is likely 209 driven in part by the overall frequency of these lineages within the rhizosphere microbiome, with 210 more common lineages resulting in a greater fraction of heritable microbes due to their ubiquity.
211
To help account for this, we normalized the frequency of heritable sorghum OTUs (n=100) by 
255
To explore which genetic mechanisms might be driving the correlations observed on Chromosome and Sphingobacteriales contained OTUs that were more abundant within major allele lines. 
335
Additional experimentation with bacterial mutants lacking this genetic cluster could be useful for 336 revealing its role in shaping plant microbe interactions.
337
Sorghum loci are responsible for controlling the rhizobiome. Our GWAS correlated host 338 genetic loci and the abundance of specific bacteria within the host microbiome, as well as overall 339 rhizosphere community structure. To our knowledge, this is the first example of such work in a 340 crop rhizosphere. We identified two loci with strong associations with the microbiome structure.
341
The most significant maps to a locus on chromosome 4 containing several candidate genes with 342 root specific expression.
344
One candidate gene located near the center of this locus encodes a beta 1,4 endo xylanase.
345
Xylanases are responsible for the degradation of xylan into xylose, and are one of the primary Table 6 ). Taxonomies were assigned to In this model for a given OTU, Yi jk denotes the OTU abundance of the i th genotype evaluated in the 461 kth block of the jth replicate; u denotes the overall mean; Gi is the random effect of the ith 462 genotype; Rj is the random effect of the jth replicate; Bjk is the random effect of the kth block 463 nested within the jth replicate; e denotes the residual error. To account for the spatial effects in 464 the field, additional spatial variables were fitted as random effects using 2-dimensional splines in 465 the above model using an R add-on package "sommer" 65 . GWAS. For each OTU, GWAS was conducted separately using the best linear unbiased predictors with approximately 5 ml of autoclaved Milli-Q water using a spray bottle for the first three days,
510
followed by top watering with 15 ml of water every three days. 
